In this paper a design approach is introduced for designing products
Introduction
All human interactions involve emotions, including interaction with our material world. We all know from our personal experiences that products can elicit strong emotional responses. These product emotions influence both the decisions to purchase a product (e.g., Holbrook 1985) and the pleasure of owning and using it after the purchase. For designers it is important to design products that 'fit' the emotions of the users, that is, products that elicit the emotions that the user would like to experience. Although these emotions are essential, they are troublesome for designers because it is difficult to get a grip on this so-called emotional fit. Little is know about how people emotionally respond to products, and what aspects of product design elicit an emotional reaction.
It seems to be difficult, if not impossible, to find relationships between design features and emotional responses. We argue that these one-to-one relationships probably do not exist because emotions are -in most cases-not elicited by the product as such, but by meanings derived from the product. In those cases, the emotion is not elicited by tangible product attributes but by intangiblehighly personal-construals of the product. A designer cannot merely depend on his own construals because there is absolutely no guarantee that they resemble the construals of the users. Hence, in order to create the required emotional fit, the designer should be able to discuss the emotional impact of his design with the intended users. However, it seems troublesome to discuss emotional responses with users because they find it very difficult to express what they feel and why they feel it. A common language used by both designers and users seems to be lacking.
Research can provide the designer with insights of the specific userDesmet, P.M.A., Overbeeke, C.J., Tax, S.J.E.T. (2001) . Designing products with added emotional value: development and application of an approach for research through design. The Design Journal, 4(1), 32-47.
1 product context for which he is designing. In our view, designing products with an emotional fit requires an integrated approach in which the research does not precede but is part of the design activity. This view connects to the emerging field of 'research through design '. In this paper we propose such an integrated approach for designing products with an added emotional value. By "added" we do not mean that the emotional value is glued on the product after designing it. On the contrary, we mean that the emotional value is a starting point in design. The approach 'begs, steals and borrow' methods and models from disciplines such as emotion psychology and consumer research and turns it into a patchwork quilt of design and research activities. Both the research and designing is conducted by the designer, which enables him to involve the users in the design process as opposed to regarding them as mere research subjects.
This approach may seem to have a negative side effect as the uniqueness of the designer is introduced in the process. Generalisation might become difficult it seems. However, as stated above, we do not strive for the coupling of unique form features to unique emotions. But we do believe that a designer is able to express emotional value in a design, and that these values are read by the user.
Background of the design project KPN Research, the research institute of The Dutch Telecommunications Company, developed a telecommunication service called Personal Call Assistant (PCA). PCA is a computerized assistant that helps in organising communication and is operated by means of voice control using a telephone. KPN Research wanted to study whether it would be possible to implement the PCA as a visible design feature in a mobile telephone design. Because of the large emotion evoking potential of mobile telephones, KPN Research decided to focus this study particularly on these emotional aspects. The following design goal was formulated: design a mobile telephone incorporating the PCA as a visible design feature, with added emotional value. The target group was defined by KPN Research as 'current mobile telephone users', that is, people who own a mobile telephone.
The phone designs result from an alternation of design and research activities. Although these two activities are closely intertwined, they are disentangled in this paper. This is done to describe the project in a comprehensible step-by-step manner.
Approach to the project
The project consisted of three phases that the paper describes successively. In the first phase (1), the design approach was developed. In the second phase (2), the approach was applied to the design of mobile telephones with added emotional value. Finally, in the third phase (3), the appropriateness of the approach was assessed by means of an experiment in which the emotional values of the designed telephones were measured.
1 Phase 1; introducing the design approach Emotions are essentially personal: different people will experience different emotions towards the same product. Whereas one person might feel attracted to a Volkswagen Beetle, another might find it boring. Because of this personal nature, it seems difficult, if not impossible, to find general relationships between product appearance and emotional responses. Nevertheless, although people differ in their emotional responses to products, general rules can be identified in the underlying process of emotion eliciting. established a model of Desmet, P.M.A., Overbeeke, C.J., Tax, S.J.E.T. (2001) . Designing products with added emotional value: development and application of an approach for research through design. The Design Journal, 4(1), 32-47. product emotions that describes such general rules on how products elicit emotions. These rules are used as the foundation of the approach established in this paper.
How emotions are elicited
The model proposed by Desmet and Hekkert is based on the cognitivefunctionalist-view on emotions, which asserts that emotions serve an adaptive purpose. In the functionalist literature, emotions are often defined as "the felt tendency toward anything intuitively appraised as beneficial, or away from anything intuitively appraised as harmful" (Arnold, 1960) . This definition adheres to the view that the function of emotions is to regulate behaviour in a manner that is beneficial for the individual. In short, emotions will pull us towards 'good' stimuli and push us away from 'bad' stimuli. Fear for example, will make us run in a threatening situation whereas attraction will make us approach and initiate contact. These examples illustrate that whether a stimulus is 'good' or 'bad' depends on if we appraise it favourable or harmful to our concerns. A concern can be identified in each emotion-eliciting context. In the case of fear it might be a concern for safety, and in the case of attraction it might be a sexual concern. These concerns are more or less stable preferences for certain states of the world; they are our personal motives in life (Frijda, 1986) . Other examples of human concerns are 'respect', 'love', and 'self-esteem'. Frijda argues that when we appraise a stimulus as having consequences beneficial to our concerns, we will experience positive emotions and try to approach this stimulus. Likewise, when we appraise a stimulus as having consequences colliding with our concerns, we will experience negative emotions and try to avoid it. Figure 1 shows the basic model of product emotions. 
Products as emotional stimuli
The model in figure 1 indicates that a stimulus will elicit an emotion only when the individual appraises this stimulus as having consequences important for the achievement of a concern.
Desmet, P.M.A., Overbeeke, C.J., Tax, S.J.E.T. (2001) . Designing products with added emotional value: development and application of an approach for research through design. The Design Journal, 4(1), 32-47.
Turning our attention to products we can infer that, to understand how products elicit emotions, it must be known what specific concerns people have regarding products. In their model, Desmet and Hekkert distinguish three types of product emotions, each related to a distinct type of concern (see figure 2). These three types of concerns are (1) goals, (2) standards, and (3) attitudes (Ortony, Clore, and Collins, 1988) . Ad 1: Goals are things we want to see happen. We have many different kinds of goals regarding products such as utilitarian goals (e.g., using a pair of scissors to open a package), social goals (e.g., buying an expensive car to gain status by impressing others) and hedonistic goals (e.g., eating ice-cream because it is delicious). We appraise products as desirable when we anticipate that they will facilitate our goals, they are undesirable when they interfere with our goals. Ad 2: Standards are our beliefs, norms, or conventions of how we think things ought to be. Some people might have a norm that one must be able to read quietly in a public room. Others can adhere to the norm that designers or industries should always strive for original product solutions. Products that comply with our standards will elicit pleasant emotions (e.g., admiration) whereas products that conflict with our standards will elicit unpleasant emotions (e.g., despise). Ad 3: Attitudes, finally, are our dispositional likings or dislikings. Some people like the blue iMac whereas others like the orange. Similarly, some people have developed an attitude, a dispositional liking, for American cars, others have a taste for Italian design.
Our emotional responses towards a product are determined by how we appraise it to correspond it with our set of goals, standards and attitudes. This interacting set of goals, standards and attitudes is extensive. Most products elicit a blend of emotions because they resonate with many different concerns. The car shown in picture 3 can be used as an example to illustrate this proposition. A person could feel both attracted to the car, admiring it and be disappointed at the same time. This person is attracted to the car because it is beautiful (aesthetic attitude). Second, he admires the designer for the bold distinction from regular car design (design standard). Third, he is disappointed because the car fits two passengers only whereas this person has three children (transportation goal).
Figure 2: Concept car designed by Rick Porcelijn
The emotional responses between people differ because they have different sets of concerns. Hence, the first step in designing products with added emotional value is Desmet, P.M.A., Overbeeke, C.J., Tax, S.J.E.T. (2001) . Designing products with added emotional value: development and application of an approach for research through design. The Design Journal, 4(1), 32-47.
to examine the goals, standards and attitudes of the intended user concerning this product type.
Understanding the users' emotional needs
If a designer strives to design products that satisfy the emotional needs, he needs to know the intended users' specific. Hence, to understand these concerns, the designer must communicate with the user. This can be done through direct communication, but is done in most of the cases indirectly through research reports.
In the field of psychology, sociology, and design, techniques can be found to measure each of these three concerns. Some studies of motivational scholars for example, focus on the role that products play in the pursuit of accomplishing goals and preserving standards in life (e.g. Belk 1988) . A well accepted motivational theory is the means-end theory (Gutman, 1992) . This theory indicates that people buy and use products because they believe that these products will help them to achieve specific end goals (such as 'health' and 'success'). An accepted method to retrieve means-end chains is 'laddering'. This depth-interview technique is based on repeatedly asking: 'why is that important to you?' (see paragraph 2.3). Other scholars focus specifically on human values. Schwartz for example, developed a structure of human values and a methodology to assess these values (Schwartz 1992) . Finally, techniques such as semantic differentials and verbal scales can be used to assess people's attitudes. In other words, there seems to be ample valid research techniques to get a grip on the emotional concerns of the users. However, in our view, each of these techniques has two important limitations. First, these techniques require (a) specific research skills, and (b) a lot of time, both usually not available to designers. As a result, designers are forced to rely on research reports or design briefings, in which the user is typically reduced to an abstract consumer. We assert that designers can be inspired much more by direct contact with their users in such a way that they can understand the concerns of the users in their own language. This idea adheres to the emerging field of 'research through design' which proposes the development of research techniques that are incorporated in the design practice as opposed to establishing research and design as two distinct activities (see Dilnot, 1999) . Second, although the above mentioned methods are useful in finding human motives and concerns, for the current purposes they seem to be lacking an important feature: none of them focuses directly on the relationship between the concerns of the user and the emotional impact of the product. Although they can help us to measure the concerns, they cannot be used to link these concerns with the actual emotional response.
Based on these two shortcomings, we developed an instrument that (a) focuses directly on the emotional responses and underlying concerns, and (b) can be used in a short time without extensive research skills. Therefore, it can be used by designers as an activity that is integrated in the design process.
Communicating emotional responses
Discussing emotional responses to products with users is difficult. In previous studies, we found that subjects are embarrassed when asked to express their emotional response to products. There are several explanations for this phenomenon. First, emotions are difficult to verbalize, especially the type of subtle, low intensity emotions elicited by products (Desmet and Hekkert, 1998) . Furthermore, asking users to describe their emotional response will require cognitive involvement, which may influence the response itself. Therefore, a tool Desmet, P.M.A., Overbeeke, C.J., Tax, S.J.E.T. (2001) . Designing products with added emotional value: development and application of an approach for research through design. The Design Journal, 4(1), 32-47.
was developed that can support users in expressing their emotional responses without the use of words: the 'emocards' (figure 3).
Figure 3: Eight emotional categories and Emocards
The 16 emocards depict cartoon faces with eight distinct emotional expressions (eight male faces and eight female faces). These expressions vary on the basis of the dimensions 'pleasantness' and 'arousal' (physical state of activation). In psychology, these are the two most accepted dimensions of emotion (e.g., Schlosberg, 1952) . Each emotion can be described in terms of the level of pleasantness and arousal. Excited emotions come with high levels of arousal (e.g., 'annoyed' and 'euphoric'), calm emotions come with low levels of arousal (e.g., 'bored' and 'content'). The pleasantness of an emotion ranges between very pleasant (e.g., 'thrilled') to very unpleasant (e.g., 'horrified'). Some emotions are neither pleasant nor unpleasant (e.g., 'surprised'). Based on the two dimensions, Russell created a 'circumplex of emotions' (Russell, 1980) . In this model, each emotion has a specific location on the circumplex. For the current purposes, Figure 3 shows that each category represents an octant of the circumplex. Of these eight emotional categories, the excited ones are located on the upper side of the circle, the calm ones on the bottom side. The left side of the circle locates the unpleasant emotions and the right side locates the pleasant. Each emotion category is represented by two of the 16 cards (one female and one male).
In a discussion, the emocards help the subjects to express their emotional responses. For example, a subject can select a card that best expresses his or her emotional response to a product or put the cards in order of relevancy. In this way, the cards can be used both as an aid to objectify emotional responses and as an aid for starting a conversation on these responses with a designer or researcher. 1.5 Towards the design approach The proposed approach for designing products with added emotional value is based on the model and the use of emocards. The emocards are used as a starting Desmet, P.M.A., Overbeeke, C.J., Tax, S.J.E.T. (2001) . Designing products with added emotional value: development and application of an approach for research through design. The Design Journal, 4(1), 32-47. 6 point for the communication between the designer and the users. In the approach, three steps can be distinguished (see figure 4):
Step 1: Exploring emotional responses.
Step 2: Getting to grips with the concerns.
Step 3: Translating concerns into visuals.
Figure 4: Three step approach
2 Phase 2; applying the design approach to mobile telephones To explore the possibilities and limitations of the proposed design approach, it was applied in the design of a mobile telephone. Typical to this application is that each step was taken by the designer himself (the first author of this paper). The emotional responses to existing models were assessed by means of emocard interviews with twelve mobile telephone users (step 1). The designer subsequently got a grip on the relevant emotional concerns by interviewing 26 different users (step 2). The resulting insights and impressions were translated into shapes and colours by creating collages (step 3). Finally, based on these collages, four mobile telephones were designed.
Step 1; exploring emotional responses
The first step is to explore how the target group users emotionally respond to existing mobile telephones. Therefore, the designer conducted an emocard study with twelve current mobile telephone users. Eight telephones which were on the market at that time served as stimuli (see figure 5 ). These models covered the diversity in design of available telephones at that time. The emotional responses to the eight telephones were explored (individually) with the help of the emocards. Each user was first shown the eight telephones in random order (the users were allowed to touch and pick up the telephones). The emocards were randomly spread out on the table in front of the user. After seeing all models, the users were asked to point out one emocards for each telephone. Subsequently, they were asked to point out the emocard that best expressed their most favoured emotional response regarding mobile telephones. Furthermore, in an open interview, the attitude of the user towards both the design and the use of mobile telephones were discussed.
Results
The results show that the users differ strongly both in the emotional responses to the models and in their preferred emotional responses. As could be expected, none of the users preferred to experience unpleasant emotions. Figure 6 shows the preferred responses. The size of the black pies is a measure for the amount of users that prefer that specific emotional response (scale from 1 to 5 users).
Figure 6: Preferred emotional responses
Five users indicated to prefer a 'calm-pleasant' response to a mobile telephone. Three users preferred the 'average-pleasant' and three preferred the 'excitedpleasant' response. Only one subject preferred a response that is not pleasant but neutral: 'calm-neutral'. The designer discovered a relationship between the preferred emotional response and the attitude towards the use of mobile telephones. Six subjects feel somewhat embarrassed to use a mobile telephone in the company of other people. Moreover, they agree that it is inappropriate to use the mobile telephones in public places. The other six subjects on the other hand, are not embarrassed to use a mobile telephone and agree that it is not inappropriate do use it in public places. In fact, in some way they seem to like the idea of 'being noticed' using a mobile phone. Part C and D of figure 6 show the preferred emotional responses of these two groups of six users separately. These figures suggest a relationship between attitude and preferred response. The first group predominantly prefers a 'calm-pleasant' response, whereas the second group prefers the 'excited-pleasant' response. Therefore, the first group will be referred to as the 'CALM', the second group as the 'EXCITED'. Apparently, the EXCITED like to be aroused by a mobile telephone, whereas the CALMs clearly do not. The emotional responses of both the CALM and the EXCITED to the eight telephone models are shown in figure 7. It is interesting to see that the CALM and the EXCITED do not only differ in preferred emotional response, but also in emotional responses to four of the models. 
: Emotional responses to eight telephones
Part A of the figure shows the models that elicit the same response to the CALM and the EXCITED. Part B shows four models on which the two groups do not agree. In the figure, the telephones are positioned in the emotional category that represents the emotion they elicit. For example, telephone H: The CALM experienced a 'calm-unpleasant' emotion, whereas the EXCITED experienced a 'calm-pleasant' emotion.
Conclusions
In this paper a product with an added emotional value is presumed to elicit the emotional response that is most preferred by the user. The results of the study show that it is not possible to design one telephone that has added emotional value for all intended users. These users split into two groups with different emotional concerns regarding mobile telephones. Whereas the CALMS PREFER a model that elicits a 'calm-pleasant' emotion, the EXCITED prefer a model that elicits an 'excited-pleasant' emotion. Therefore, two different telephones should be designed: one that satisfies the emotional needs of the CALM and one that satisfies those of the EXCITED. Of the studied telephone models, C has an emotional added value for the CALM and model A for the EXCITED (see figure 7) . The new designs should elicit responses that are more satisfying than the ones elicited by these two existing models.
Step 2; the user's emotional concerns
We assert that the best way for a designer to understand the concerns of his user is to personally discus them with the users. In this case study, the designer discussed Desmet, P.M.A., Overbeeke, C.J., Tax, S.J.E.T. (2001) . Designing products with added emotional value: development and application of an approach for research through design. The Design Journal, 4(1), 32-47. the concerns underlying the user's emotional responses with 26 target group users. In an interview, the goals, attitudes, and standards regarding mobile telephones were discussed. These interviews were conducted individually and took place in the homes of the users. A familiar and informal setting was chosen because it was important that the subjects felt at ease and were able to express themselves freely. As the topic 'concerns' is rather abstract, it had to be imbedded in a structured conversation. Therefore the designer used a structure borrowed from the depth interview-technique named 'laddering' (Reynolds and Gutman 1988) .
The basic characteristic of a laddering interview is that the discussion starts with concrete product characteristics and evolves to more abstract product experiences. In this way, the topic of conversation naturally evolves towards the concerns. The questioning was based on the following three steps.
Step one: The user is asked to show his mobile telephone and explain what features (both functional and expressive features) he appreciates most. By discussing the expressive features, the designer can get a feeling of the attitudes.
Step two: The user is asked why he appreciates these features; what pleasant consequences they have. In this way, the conversation is lifted to a more abstract level.
Step three: In this last step of the interview, the user is asked to explain why these consequences are important to him (i.e., the subject is invited to unfold the goals and standards he has regarding his telephone). In order to be able to distinguish between EXCITED and CALM, the interviews started with a conversation on the attitude towards using a mobile telephone in public places. figure 8 . The top level shows the user's goals and standards regarding mobile telephones. The middle level shows the consequences they appraise as beneficial to these concerns. The bottom level shows a list of the expressive features that corresponds with the user's attitudes. Based on the discussion on their attitudes towards the use of mobile telephones, the subjects were assigned either to the CALM or to the EXCITED. Of the 26 subjects, 15 were identified as CALM and 11 as EXCITED. The first study demonstrated that these two groups have different emotional responses to mobile telephones. According to the model of , this indicates that these groups have different emotional concerns regarding mobile telephones. The second study confirms this supposition: the two groups appear to have different goals, standards, and attitudes regarding mobile telephones.
Results

A comprehensive overview of the results is given in
Goals and standards
The CALMS believe that owning a mobile telephone can help them to avoid insecure situations. One of the users stated, "I don't want anything to happen to my children when I'm not at home", another argued that, "my mother once fell and lay on the floor for a whole day because she couldn't reach the phone". These users bought a mobile telephone basically because they want to avoid such events. An important standard of this group is "I should provide security for the people that are important to me." Therefore, the CALMS are named 'security seekers'. The security seekers aim at a more comfortable life by avoiding insecure situations. Additionally, they aim at respect from their loved ones.
The EXCITED like to think of themselves as 'stylish' people. They like to show off with the newest and latest, including their mobile telephone. Because of their sensitivity to trends, the EXCITED are named 'trend followers'. Trend followers regard the mobile telephone as a status symbol that will provide them with more self-respect and a high self-esteem. Moreover, an important standard of the trend followers is: "a product should not limit but support my freedom."
Consequences
On the second level, figure 8 shows which consequences the users appraise as beneficial for their end goals. The security seekers believe that, because it does not attract any attention, their telephone provides respect and comfort. They clearly find the thought of being seen with a telephone uncomfortable.
The trend followers on the other hand, believe that the more impressive the telephone, the more status, respect and self-esteem they will gain. Contrary to the security seekers, they believe that being noticed with the telephone is an important function of the product itself. Because the trend followers see their telephone mainly as a fashion statement, they want a model that looks as impressive as possible.
Expressive features
The bottom row of figure 8 shows what expressive features the users appreciate (and believe lead to their desired consequences). A security seeker, for example, believes that when a mobile telephone looks sober, professional, etc., it will not attract attention. The better the telephone expresses this profile, the more it will be appraised as beneficial for accomplishing the end goals. Therefore, if we want to design a mobile telephone with an added emotional value for the security seekers, it should look sober, professional, friendly, easy, secure, businesslike and inviting. On the other hand, if we want to design a mobile telephone with an added emotional value for the trend followers, it should look advanced, sophisticated, professional, pleasant, cheerful, enjoyable, and distinctive.
The verbal profiles are not sufficient to record all the insights obtained by the discussions. Therefore, the designer visualized his impressions on the aesthetic concerns (attitudes) in the form of collages. This technique was chosen because it Desmet, P.M.A., Overbeeke, C.J., Tax, S.J.E.T. (2001) . Designing products with added emotional value: development and application of an approach for research through design. The Design Journal, 4(1), 32-47.
is a common approach in visualising expression. Two collages [Note 2] were created: one that expresses the security seeker profile, and one that expresses the trend follower profile. Figure 9 shows the collages.
Figure 9: Two collages
Conclusions
The two groups found in step one, each have distinct emotional concerns regarding mobile telephones. Therefore, when shown a telephone, their emotional responses will differ. Figure 10 summarizes the results of the study in an emotion framework for mobile telephones. A telephone will have an added emotional value for the security seekers if it expresses -to them-that it will not attract attention. Hence, in order to have an added emotional value, a telephone should express the following profile: sober, professional, friendly, easy, secure, businesslike, and inviting. On the other hand, it will have an added emotional value for the trend followers if it expresses -to themthat it will impress. Hence, for the trend followers, a telephone should express the following profile: advanced, sophisticated, professional, pleasant, cheerful, enjoyable, and distinctive.
Step 3; translating the expressive features
The initial goal of the design project was to design a single telephone that has an added emotional value. However, the study in step one of the design approach revealed that it is not possible to design only one telephone that has an added emotional value for the total target group. Therefore, it was decided to design two telephones; one with an added emotional value for the security seekers and one with an added emotional value for the trend followers. However, as we wanted to evaluate the proposed design approach, these two models were still not sufficient. The evaluation is done in the third phase of the project by means of an experiment with the emocards. To be able to conclude whether or not the designs have an added emotional value, their emotional responses needed to be compared with emotional responses to other designs. Existing telephones could not be included in the experiment because we believe that emotional responses to mock-up telephones cannot be compared with emotional responses to existing telephones. The difference in quality between the mock-ups and existing models would influence the responses. Therefore, it was decided to design two extra telephones to serve as reference material in the evaluation study. 14 The four telephones were designed by the first author. From roughly 80 design sketches based on the collages (see figure 11) , the authors selected 30 promising ideas. These 30 ideas were worked out into form concepts (form, material, texture, and colour).
Figure 11: Some design sketches
The authors selected two concepts based on the collages and verbal expression profiles: one concept for the security seekers and one concept for the trend followers. Subsequently, the concepts were each detailed into two telephone designs. Hence, two models for the security seekers were based on one form concept, and two models for the trend followers were based on a second form concept. For each form concept, one model was detailed as much as possible expressing the proper collage, the other was detailed in such a way that it tended to express the collage in a lesser degree. As it is beyond the scope of this paper to present the total design process, only the mock-ups of the four final designs are presented (figure 12). The models Logica and Argus were designed for the security seekers. Of the two models, Logica was designed to have an added emotional value compared to Argus. Therefore, Logica should elicit a more calm-pleasant emotion than Argus.
• Logica; should elicit a calm-pleasant emotion.
Logica has a synthetic matt finish. The colour is a combination of anthracite grey and black. The buttons are anthracite mat. The size is 146×58×26 mm (length × width × thickness), it weighs 235 grams.
• Argus; should elicit an emotion less calm-pleasant than Logica.
Argus has a warm grey silky gloss. Some details are coloured dark blue. The buttons are black mat. The size is 125×55×23 (L×W×T), it weighs 210 grams.
The models Helix and Luna were designed for the trend followers. Of the two models, Helix was designed to have an added emotional value. Therefore, Helix should elicit a more excited-pleasant emotion than Argus.
• Helix; should elicit an excited-pleasant emotion.
The device is made from brushed aluminium and has a round hole at the bottom. In the hole, a miniature microphone is positioned. The microphone, buttons and speaker are chromium-plated. On the top, bottom and sides, a thick black rubber band is integrated in the case. Peculiar to this model (and Luna) is that it is longitudinally twisted (it has a helix shape). The size is 135×50×20 mm. (L×W×T), it weighs 210 grams.
• Luna; should elicit an emotion less excited-pleasant than Helix.
This model is also made from brushed aluminium as well. It is twisted less than Helix and has no hole. The buttons are made of brushed aluminium. Size and weight is the same as the Helix model.
Phase 3; evaluating the design approach
In order to evaluate the value of the proposed design approach, we studied whether the models Helix and Logica indeed have an added emotional value, compared to the models Argus and Luna. It was hypothesised (1) that the emotional response of the trend followers to model Helix is exiting-pleasant (compared to the other three models), and (2) that the emotional response of the security seekers to model Logica is calm-pleasant (compared to the other three models). The emotional responses to the four telephones were assessed with the emocards. The group of subjects consisted of 24 mobile telephone owners: 12 trend followers and 12 security seekers (gender: 16 male, 8 female, age: . After a short instruction, the four models were shown and the subjects were invited to touch and pick up the models. Consequently, the emotional responses to the models were measured in a random order.
Results
The average emotional responses elicited by the four telephones are shown in figure 13.
Figure 13: Emotional responses to the designed models
The figure shows that the emotional responses elicited by the telephones differ between the subjects. In particular the Helix and Logica models elicit very different emotional responses. Whereas the Helix model elicits an averageunpleasant response to the security seekers, it elicits an excited-pleasant response to the trend followers. Also, whereas model Logica elicits a calm-pleasant response to the security seekers, it elicits an average-unpleasant response to the trend followers.
The preferred emotional responses are placed in a white oval in figure 13 . The figure shows that for the security seekers, model Logica elicits the preferred emotional response, and for the trend followers, model helix elicits the preferred emotional response. As the data should be considered as qualitative as opposed to quantitative, we refrained from statistical analyses.
Conclusions
The results support the hypotheses, models Helix and Logica elicit the emotional responses that are regarded as preferred by the trend followers and the security seekers respectively. As the other models each elicit different emotional responses, it can be concluded that within the group of designs, these two have an added emotional value.
Discussion
It is clear, that merely based on the findings in the evaluation study, it is not possible to conclude whether or not the proposed design approach is guaranteed to lead to designs with added emotional value. What can be concluded however, is that the approach can at least be a useful aid in designing with added emotional value.
The main advantage of the approach is that it offers the designer a handle for discussing the emotional impact of the design with the intended user. Naturally, a designer does not need a handle to discuss with users. But what he does need a handle for is to be able to discuss the abstract concept 'emotional concerns'. And understanding the user particularly on this abstract level can help him to design a product that 'feels good'. It enables him to understand the consumer and at the same time surpass the direct wishes of the user and therefore to create something that both befits the wishes of the user and at the same time is new and stimulating for this user.
In theory, the designer needs to be involved only in the third step of the approach. The expression profiles should be sufficient to guide designers when designing with added emotional value. In this project however, the designer was involved not only in the third step but in the consumer studies of the first two steps as well. This involvement resulted in a thorough understanding of the consumer needs, which consequently helped the designer to translate the expression profiles into the collages. As the model on which this approach is based, has its roots in emotion psychology (rather than a specific product), it basically can be applied to any product. It does not matter whether we are talking about a pair of scissors, a car, a lamp, or even a service. Emotional responses are always based on the emotional concerns of the specific subject. Therefore, as long as a designer understands the specific standards, goals, and attitudes of the target group, he can influence the emotional value of his designs. The other side of the coin is that the approach based on this model will introduce steps that require investing time and energy. We are aware of the fact that in practice there is not always time and money for such studies.
Another limitation is that the approach does not focus on the relationship between emotion and purchase behaviour. Although we assume that consumers will prefer to buy a product with an added emotional value, this assumption was not verified in the present study.
The emocards
We found that the emocards are a useful aid in discussing the subtle and difficult to verbalize emotional responses to product. The cards are fast and intuitive in use. Moreover, they enable the designer to communicate with the users without reducing them to mere research subjects. The cards are assistance, not a restriction, and therefore allow rich and amiable discussions. The users find expressing their emotions using the emocards a pleasant task, in contrast to the difficulty of expressing their emotional reactions in words. Furthermore, we found that using Desmet, P.M.A., Overbeeke, C.J., Tax, S.J.E.T. (2001) . Designing products with added emotional value: development and application of an approach for research through design. The Design Journal, 4(1), 32-47. the emocards is a convenient way to create an informal atmosphere in which the subjects feel free to discuss experiential aspects of a product. However, it should be noted that only a minimum of validation of the emocards has been done. The validity and reliability should be studied more extensively before applying the approach in design practice.
A limitation of the cards is that they do not measure the actual emotion, they only measure the perceived pleasantness and arousal. Therefore the difference between, for example, enthusiastic and inspired cannot be distinguished using the emocards. More subtle distinctions in the emotions elicited by product design could be studied with a measure for specific emotions.
Further research
It is our goal to create tools that support designers when designing products that fit the emotional concerns of the users. As a first step, we are working on a nonverbal self-report instrument to measure the emotional responses elicited by product design that overcomes the limitations of the emocards (Desmet, Hekkert and Jacobs, 2000) . This instrument (Product Emotion Measurement tool -PrEmo) is based on an animated character. Figure 14 shows the interface of PrEmo.
Figure 14: PrEmo interface
With the use of PrEmo, subjects can express blends of 14 distinct emotional responses. PrEmo will be applied in studies to find relationships between product design and emotional responses. Second, we are working on an interactive database that is based on the model of . This database can be used by designers as a tool for inspiration and a tool to acquire insights on the general rules on how products elicit emotions.
